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Human Zoonoses

* 61% of all infectious disease agents

« 75% of all emerging diseases

 0.5B live vertebrates imported/year







International Trade and Biological Invasions




Recent Invaders - The $500M Club

Zebra Emerald Ash
Mussel Borer



Identifying Life

OUR PLANET: - -~ OUR MIND:
Home to approximately Able to recall & recognize
10-100 million species. perhaps 1000 species.



DNA Barcode:

short sequence enabling species discrimination




Diagnosing Species

Rate of sequence change: 1% per Million years

Expect 10 diagnostic substitutions/kb/My
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The Mitochondrial Genome
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COI Divergences (%) in Closely Related Animals
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Sensitivity analysis on large phyla







!: Arenaria interpres Ruddy Turnstone
® Arenaria melanocephala Black Turnstone

_I [: Aphriza virgata Surfbird

® Calidris canutus Red Knot

°
I-I_. Calidris alpina Dunlin

I —e

Calidris alba Sanderling

°
[ e Culidris fuscicollis White-rumped Sandpiper

® Calidris himantopus Stilt Sandpiper

['s Calidris minutilla Least Sandpiper

® Calidris mauri Western Sandpiper

e Calidris pusilla Semi-palmated Sandpiper

®
IO Calidris melanotos Pectoral Sandpiper
°

0 [
ﬂ [ r. Calidris bairdii Baird’s Sandpiper
Divergence | ® Tryngites subruficollis Buff-breasted Sandpiper,

Bird Identification through DNA barcodes



Birds Strikes and Barcodes
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COI Divergences (%)

GROUP WITHIN SPECIES BETWEEN SPECIES RATIO
Saturniidae 0.25 9.52 38.1
Sphingidae 0.22 7.06 32.1
Noctuidae 0.36 6.30 17.5
Ephemeroptera 0.34 15.36 45.2
Odonata 0.56 10.90 19.5
Hymenoptera 0.29 11.90 41.0
Collembola 0.09 14.97 166.3

Aves 0.30 1.27 24.2



Barcoding Animals (10M species)

- Effective in varied geographic settings
 Effective in varied taxonomic groups

* 99.999995% resolution
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Taxonomy, DNA, and the Barcode of Life

Banbury Center, Cold Spring Harbor Laboratory, NY
September 10-12, 2003




Taxonomy, DNA, and the Barcode of Life

Meeting held at Banbury Center, Cold Spring Harbor Laboratory,
New York, NY September 10-12, 2003

Sponsored by the Sloan Foundation

Imagine a world 1n which any person, anywhere, at
any time can 1dentify any species at little or no cost.
That world 1s technologically upon us. This report
addresses the formative stages of an 1nitiative to
bring this to society sooner rather than later



Barcode of Life Secretariat




Barcodes of Life Database (BoLD)

www.barcodinglife.com
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Barcodes of Life

DNA Barcode:
A short DNA sequence enabling discrimination
of species within a given compartment of life

RATIONALE: BARCODING RESEARCH: ABOUT BARCODING:
BARCODES OF ANIMAL LIFE UPCOMING EVENTS
Access to specimen identification and Important dates and new developments
data management toals for barcoding BARCODING BACKGROUND
tawa within the animal kingdom The theary behind barcading
BARCODES.OF OTHERLIFE BARCODING MILESTONES
Barcoding toolset extended to other Significant milestanes in barcoding

kingdoms of life

BARCODING PUBLICATIONS
Criginal puhlications, commentaries and
media responses

Species identifications underpin
all biological research. Existing
morphologically-based diagnostic
approaches are often both cum-
bersome to use and are only
effective for certain life stages.
DNA-based systems promise to
revolutionize the task of identifi- BARCODING PROTOCOLS

cation by providing reliable, inex- An overview ofthe barcoding
pensive and rapid diagnoses of meth_odology and access to details on
species identity. specific protocols
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10 million species files, 50 million specimen files




Barcoding - The Future




Global Bio-ID System

° Bjdsecu rity

* Forensics
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